The C-terminal seven amino acids in the cytoplasmic retention signal region of cyclin B2 are required for normal bipolar spindle formation in Xenopus oocytes and embryos.
In many vertebrates, cyclin B has several subtypes, but the functional differences among them are largely unclear. Previously, we have shown that Xenopus cyclin B2, not cyclin B1, is involved in bipolar spindle formation through its cytoplasmic retention signal (CRS) region. However, identification of a nuclear export signal (NES) in the CRS region of cyclin B1 raised the possibility that an NES-like sequence (NELS) present in the CRS region of cyclin B2 might be involved in bipolar spindle formation. We show here that cyclin B2 is actually exported from the nucleus via its NELS, but that overexpression of the cyclin B2 CRS region, having a mutated NELS, still inhibits bipolar spindle formation in oocytes. In contrast, overexpression of the cyclin B2 CRS region lacking its C-terminal seven amino acids no longer inhibits bipolar spindle formation in oocytes or embryos. These results suggest strongly that the CRS region, especially its C-terminal seven acidic residues, of cyclin B2 is required for bipolar spindle formation in both the meiotic and mitotic cell divisions.